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DATA FOR SPRINGS IN TEE SOUTHERN COAST, TRANSVERSE, AND 

PENINSULAR RANGES OF CALIFORNIA

By C. F. Berkstresser, Jr.

INTRODUCTION

The area covered in this investigation includes the Coast Ranges 
south of San Francisco, the Transverse Ranges, and the Peninsular Ranges 
southward to the Mexican border (fig. l). The area probably includes 
more than 100,000 springs and only about 200 are described here. 
Appendix A describes 203 springs, spring groups, and a few wells that 
have been designated as springs by their owners. Appendix B lists the 
results of chemical analyses of water from 184 springs. Because many 
springs occur in groups of two or more and the chemical quality of water 
from each of the springs in a group is often similar, one analysis has 
often been used to represent a group. Both appendixes list the spring 
data alphabetically by county and, within each county, numerically by 
township and range.

In a few instances wells are designated as springs. In most cases, 
these are flowing wells that have been developed for use by health resorts 
and are named as springs on maps, or are ingrained in the literature as 
springs. A conscious effort has been made to avoid naming new springs 
which are in fact wells.
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Purpose and Scope

The purpose of this report is to provide basic data about selected 
springs in the Coast, Transverse, and Peninsular Ranges of California south 
of San Franeisco. The scope of this report includes description of the 
springs and the results of up-to-date analyses of water from the springs.

Criteria used to select springs for this study included accessibility, 
availability of previous data, and geologic or hydrologic significance. 
Temperature and pH were measured at the spring site and ammonium was deter­ 
mined qualitatively since January 1963. Flow from springs was measured or 
estimated, depending on the situation at each site. The location of each 
site was determined on topographic or other available maps. Chemical and 
jspectrographic analyses were made by personnel of the U.S. Geological Survey, 
Analyses include most of the major, minor, and trace inorganic constituents 
that occur in natural water.

This report represents the direct or indirect effort of many people who 
supplied information and aided in collection of samples. Individuals 
employed by the U.S. Forest Service, the California Division of Forestry, 
and. the California State Library were of particular help.

Previous Investigations

Two statewide reports on springs have been published. Anderson (1890) 
described about 200 springs in California. Waring (1915) described about 
590 spring areas representing nearly 1,600 springs; he included about 300 
chemical analyses for 250,springs. A comprehensive tabulation of thermal 
springs throughout the United States, including California, was made by 
Stearns and others (1937) and by Waring (1965). Other reports that describe 
springs in California include the works of Whitney (1865), Gilbert (1875), 
Loew (1876), Beale (1886, 189*0, Becker (1888), Crook (1899), Clarke (1924), 
and Fitch (1927). Mendenhall (I909a), Brown (1920, 1923), and Thompson 
(1929) described desert watering places, many of which; are springs. Ball 
(1907) described the geology of some springs in eastern California and 
Mendenhall (I905a,b) describes some springs in the Los Angeles area.

Additional descriptions of springs and analyses of their water have 
been published in many areal reports that describe water resources, mineral 
^deposits, and geology. The references at the end of this report list many 
such reports and includes all publications cited above or in Appendix A.



MINERAL CONSTITUENTS IN SPRING WATER

All natural water contains dissolved mineral matter. Water in 
contact with soil or rock, even for a few minutes, will dissolve some 
mineral or organic materials. This is one part of the weathering process. 
The type and quantity of dissolved matter depends on many variables such 
as the type of rocks or soils, the length of -time of contact, and the 
temperature.

The mineral constituents and physical properties of natural water 
reported in the table of analyses (Appendix B) include those that have a 
practical bearing on the value of the water for most domestic and indus­ 
trial purposes. Others, such as the trace metals, may presently be only 
of academic interest, but may assume importance as knowledge of the 
relation of water quality to health grows. Analyses include results for 
silica, arsenic, calcium, magnesium, strontium, sodium, potassium, 
lithium, nitrogen as ammonium, bicarbonate, carbonate, sulfate, chloride, 
fluoride, nitrate, phosphate, boron, pH, sum of the determined constituents, 
and specific conductance. In addition, many analyses include spectro- 
graphic determinations for the trace metals, aluminum, beryllium, bismuth, 
cadmium, cobalt, chromium, copper, iron, gallium, germanium, manganese, 
molybdenum, nickel, lead, titanium, vanadium, and zinc.

The chemistry of natural water has been described by Hem (1959) and 
White and others (1963), and standards of chemical quality for domestic, 
industrial, and irrigation use are available (U.S. Salinity Laboratory 
Staff, 1954 -, U.S. Public Health Service, 1962; McKee and Wolf, 1963).
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"a" ô. 3

oT ^ B
 
O

O o

o § B E

I V a B S3 £

I 01  o
 

4 X

s. V z

£̂  o
 a ^J

^ 1 B H

§ T3 S >

s s-' B N

ME
RC
ED
 
CO

UN
TY

13
S

/1
0E

-2
9G

,M
 

13
S

/1
0E

-2
9Q

,M
12

 
89

 .
6.

9 
43

0
51

 
30

1.
1 

2.
6

7-
1 

2.
8

MO
NT

ER
EY

 C
OU
HT
Y

18
S

/5
E

-2
5R

,M
18

S
/6

E
-3

0N
,M

l8
S

/6
E

-3
0
N

,M

19
S

/4
E

-3
2K

,M
19

S
/4

E
-3

2L
,M

2
1
S

/3
E

- 
9K

,M
21

S/
3E

- 
9K

,M

21
S

/3
E

-2
4P

,M
2
1
£
/3

E
-2

6
j,

M
2
2
S

/7
E

- 
5R

,M
2
2
S

/7
E

- 
6K

,M

23 28 18
0 98 10
 

=
1
-2

7
k 

<
1

.2
18

 
<

1
.2

66 15 12 24
 

0.
7 

13

1^5
25

 
14

12
 

5
-5

7
-5

 
10

a?
7

0
^
1

.2
 

9
.0

6
.5 9.
7

3-
7

1.
8

34 77

>5
0

>5
0

|5
-0

 
11

 
£5

.0
 

17

22
%

.0
 

12
$5

.0
 

5.
0

9-
7

4.
6 

19
3-

*

0.
6

4.
0   5   9

 
1.

2

3.
2 

11
1.

7
1-

3
5-

1

^ 
3

3.
1 

i.o 1.
8 

So
.6

.8
 

2.
1 

2.
1

OR
AN

GE
 
CO

UH
TY

3S
/9
W-
 2

P,
S

5S
/7
W-
 7

P,
S

7S
/6
W-
 4
E,

S

1.
8

6.
3

20
14

16
0 4.
6

17

16
 

2.
1

a8
60
 

1.
2

50
 

4l
.2
 

7.
8 

2.
5

1.
0

£.
6 

0.
5

RI
VE
RS
ID
E 
CO
UH
TY

2S
/7

E-
27

Q
,S

2S
/1

W
-2

5X
,S

12
/ 

2
S

/3
W

-2
0

P
,s

if
/

3
S

/2
W

-2
3

J,
si

i/
4
S

/l
E

-3
C

iD
,s

i2
y

4
S

/6
E

-1
2

L
,S

4
S

/7
E

-1
7

E
,S

5S
/6

W
-1

0C
,'s

6
S

/5
E

-2
8
C

,S
ii

A

8.
6

5.
4

11
0 31 3^ 18 16 21

11
 

11
^2

.8
 

6.
0 

8.
6

ss
.8

 
>5

0 
13

 
>5

0
7-

7 
4.

9 
" 

4.
3

14 20 1.
8

5-
7 

1-
4

~'
.8

1.
1

7-
4 

S7

5-
1 

39
 9

2
.2

0
.5 .6 .6

£.
3   5

1.
1

- 
3

0.
7 

8.
0

2.
0 

28 6.
6

17
 

%
00

2.
7

11
>5

0 
>5
0

.6

Se
e 

fo
ot
no
te
s 

at
 e

nd
 o

f 
ta
bl
e.



L
o

ca
ti

o
n

nu
m

be
r

13
S

/4
E

-1
0M

,M
13

S
/4

E
-3

5G
,M

1
3
S

/6
E

- 
7K

,M

16
S

/7
E

-2
6L

,M
18

S
/1

1E
-3

6A
,M

19
S

/9
E

-1
0F

,M

2 T! o u ^ o

5-
16

-6
3

5-
14

-6
3

5-
14

-6
3

5-
15

-6
3

5-
15

-6
3

5-
15

-6
3

 ~ O u i^
4 « 27 35 37 65 25 74

< ^ C « <

tr
a
c
e

tr
a
c
e

tr
a
c
e

0
.0

1
tr

a
c
e

tr
a
c
e

o E .rf ^ u

11
3 69 26

9-
6

47 22
1

3> -^ s 3 "* 0) ot> s 23 19 54 1-
9

37 28
9

0-
3 .2 .8 .0

1
.0

1.
8

Jo § ^ £ 42 11 87
5 40 84
5

5,
25

0

K
i-

'.u
l 
Is

~ - t: ~*  ", "i o SA
N

1
.2

1-
5

3.
6

1-
7

16 61

o
l 

c
li

i'
li

m

-J G
 

1

 ->
 

C
^
 

f

J 
I,l

l 
.1

11
.1

 1
 
/!

,<
  
,

T
. 3 C
 

v
o X
j o «

, 
 

,,
.,
ru

. 
,-

r

j i 
t

j t 
<u

' 
^

J 
 /)

m
l 

II
 I

,.*

,- o
 

u

TJ
 

T:

>->
 

t-
° 

r.

O
 

n-

r

p V
4 

'
U

 
r 

 £
. 

O

/

pa

I.
 

C
.

> 
o

> 
M

 

&

  7* 'i: ~s O O

3- u  '. 'ft
 

1;

C
 

 "
 r

j 
'.
j

X
 

en

i 
-3 

^
o 

o

  
-4

 
M

'.
" 

.^
J

u
 

£
D

-
z a.

B
EN

IT
O

 
CO

U
N

TY

0
.0

2
 

0
.0

0
  0

9 
5.

.0
1

,
'?

 
,

3
1-

5 
u4

9

SA
H

 B
ER

N
A

R
D

D
JO

!N
A

w
-l

lF
,s

ii
!/

m
A

w
-i

u,
si

5/
uj

 A
W

-I
U

 , g
i?

/
2

N
/X

E
-1

2
M

,s
i5

/

2N
/2

E
-2

1J
C

,S
1
S

/3
E

-3
5

P
,S

1S
/5

E
-2

7M
,S

1
S

/7
E

-3
3

L
,S

3-
 

7-
61

3-
 

7-
61

3-
 7

-6
1

3-
 7

-6
1

7-
25

-5
1

10
- 

9-
63

2-
15

-6
5

2-
16

-6
5

10
4 54 94 37 12 22 14 26

0
.1

3
.0

8
.1

2
.0

2

tr
a
c
e

tr
a
c
e

30 19 29 4.
4

21 11
1 98 78

2-
9

1
.2

2
.1 .1

13 46 49 21

0.
8 .6 .8 .2 .2 .4

30
8

11
0

25
5

13
4 12

 
i

10
1 4o 40

14 " 
7-

6
12 1

.2

2
-3 6.
9

19 5-
6

0.
3 .2 .4 .1

o 
36

8
o 

27
3

0 
86

0 
26

8 
73

0 
20

 
42

6

0 
60

5 
1,

54
0

1,
47

0

CO
U

N
TY

86 76 83 49 13
2

21
3

.0
0

 
.0

 
28

8
.0

0
 

.0
 

33
4

0 
41

0 
64

45
 

0.
6 

9.
1 

0
16 79
0 20

  2
 

3
-3

.6
 

2
.0

.7
 

.8
62

5 
1.

9 
2.

4
0 

2,
06

0 
7,

38
0 

1.
3 

18

0 
57

8
o 

18
9

o 
45

4
5 

20
9

0 
9

-3
o 

46
2

o 
29

0
0 

48

61
 

9
.0

 
uO

.4
 

0
29

 
3-

0 
u.

3
52

 
£

.0
 

u.
3

8.
0 

10
 

u
.l

7.
8

.4
 

u5
.6

18
 

3.
1 

u
.l

19 34
.5

 
2.

8
.4

 
2.

6

00
 

0
.2

10
 

.1
30

 
6

.0

90
 

.1
00

 
23

60
 

24

20
 

3
-5

05
 

1
.1

00
 

3
-2

00
 

.1 .1
05

 
.0

00
 

.0

52
8

31
5

2,
61

0

21
1

2
,4

5
0

1
6
,2

0
0

1
,1

5
0

45
1

95
1

43
3

14
8

87
5

67
4

42
1

37
6 

o 
83

6
25

1 
o 

49
9

28
8 

+ 
4,

13
0

32
 

0 
25

0
27

0 
+ 

3,
91

0
l,

7
4
o
 

+ 
23

,6
00

87
 

0.
3 

1,
57

0
52 81 12 10
6

46
8

.5
 

66
0

.6
 1

,4
00

.2
 

65
2

25
4

1
,2

2
0

44
6 

o 
97

9
28

2 
o 

68
6

7
.2

7
.2 8.
3

7-
0

8.
1

8.
1

8
.2 8.
2

8.
0

9-
4

7.
4

7-
5

7-
7

SA
N

 D
IE

G
O

 
CO

U
N

TY

8
sA

w
-3

2
X

,s
i^

/
9
S

/1
W

-1
9

N
,S

1
J/

 
9
S

/6
w

-3
5

X
,s

iP
/ 

1
0
S

/3
E

-2
4

N
,S

l°
/

1
1

S
/2

E
-2

1
K

,S
±

|/
ll

S
/2

E
-2

5
N

,s
i°

/
ll

S
/2

E
-2

6
A

,s
l°

A
1
2
S

/2
E

- 
3
B

,s
ig

/.
1
2
5
/2

E
-1

0
G

,s
i2

/

l4
S

/5
E

-1
2
F

,s
i|
/ 

l4
S

/7
E

-l
8
P

,s
i°

/
le

s/
iw

-ig
R

jS
i6/

1
7

S
/6

E
-1

3
M

,s
i°

/

1
7
S

/6
E

-l
4
R

,s
i|/

 
17

S
/6

E
-3

3R
,S

j|4

18
S/

8E
- 

7J
,S

  
 '

2-
 2

-6
1

11
-1

2-
54

2
- 

2
-6

1
2-

 3
-6

1 
2-

 3
-6

1

11
- 

4-
52

11
- 

6-
52

11
- 

3-
52

11
- 

5-
52

11
- 

5-
52

2-
 

3-
61

2-
 
3
-6

l 
2-

 5
-6

1 
10

-2
9-

52

2-
 

6-
61

 
10

-2
4-

52
 

2
- 

6-
61

2-
 6

-6
1

57 39
 

37
 

81
 

50 4o
 

4o
 

98 51 56

0
.0

0

.0
1
 

.0
1
 

.0
0

.0
8
 

.0
0

 
.0

0

.0
0

 

.0
0

.0
0

1.
6

2.
4 

32 42 14 11 25 20 84
 .8

 
36

 
29 26 48

 
37 2.

4

0
-5

16
 

63
 .5

 
11 33 5-

1
-3

-1 1-
5

9-
4

57 4o
' 5-
3

6
.2

10
 8.
6 .1

0
.1   3 .1

 
  3 .6 .2

 
.2 .4

 

.4 .1

75 50
 

73 16 17 2
1
-

13
-

22

12
6

10
4 

18
8 4o 38

 
54

 
46 10

1

0.
7

4.
4

2
-3 1.
8 

3-
3   7

3-
5

- 
2.

8
- 

1-
5

4
.1

5
-4

 
1
.2

 
2

.8
 

1
.2 .8

 
2
.2

 
2
.4

1
.2

0
.0 .0

 
.0

 
.0 .0

 
.0

 
.0 .0

 

.0 .0

42
 

34
 

11
24

9 
0 

33
 

35
0 

10
 

13
 

44
 

26
 

66
 

20
4 

0 
6.

6

28
6 72 61 83 11
8

0 0 0 0 0

26
7 

o 
38

0 
57

 
12

 
55

 
14

4 
o 

25
2 

13
8 

o

12
9 

23
2 

15
4

0 
10

 
0 0 

19
42

 
23

 
32

43
 

1
.6

 
uO

.O
 

0
86

 
.2

 
u.

5 
14

9 
.3

 
u
l.

3
 

49
 

4.
4 

u.
o 

31
 

-3
 

u3
.7

17 14 17 7.
8

10

u.
6

u
l.

9
u.

4
u

3
.2

u2
'.4

92
 

.4
 

u.
7 

68
 

4
.0

 
u
.l

 
16

1 
1
.0

 
u4

4 
34

 
ul

O

34
 

49
 

60

.3
 

u5
.0

 
u4

.3
 

.4
 

u2
.4

77
 

1
.8

 
u
.o

00
 

6.
3

00
 

.0
 

00
 

.6
 

30
 

.0 .1 .5 .4 .3 .0

10
 

.2
oo

 
.9

75
 

.2
 

.1

65
 

.0 .1
 

25
 

.1
00

 
.6

24
6

42
5 

56
8 

35
0 

28
3

91
8 

31
5 

89
4

23
5 

30
1

31
6

6 
0.

4 
35

6
24

8 
71

2 
37

5 
1,

02
0 

8 
37

 
46

8 
12

6 
.0

 
43

4

24
o 56 40 69 89

48
9

19
1

17
5

18
8

26
8

44
4 

1,
36

0 
4 

i.
l 

51
2 

25
4 

1,
34

0 
94

 
36

4

90 16
1 

12
8

.3
 

34
8 

55
0 

.2
 

4T
7

6 
6.

5 
49

1

9-
5

7.
7 

8.
4 

9.
2 

7
.8

7
.8

7
.0

7-
1

7-
9

7-
5

7-
9 

9-
0 

7
.6

 
8
.1

7
.0

 
8
.0

 
7-

5
9-

3



L
o

ca
ti

o
n

nu
m

be
 r

R
e
su

lt
s 

o
f 

sp
e
c
tr

o
g

ra
p

h
lc

 
a
n

a
ly

se
s 

In
 m

lc
ro

g
ra

m
s 

p
er

 
li

te
r 

(a
p
p
ro

x
im

at
el

y
 
p
a
rt

s 
p
er

 
b

il
li

o
n

)

 < 1 <

i 03

ft IB

 0 a

£ O

o 1 § g

u u a a. O

"aT ft.̂ B O V t-l

a 1 a o

o 1 i u

I HI <0 1

1 1 0) s *

£J z. "o z

o. ""
^ J

 H i

i

g  o I

^ M

SA
N 
BE
MI
TO
 C

OU
NT

Y

13
S

A
E

-1
0M

,M
1

3
S

/4
E

-3
5

o
'M

1
3
S

/6
E

- 
7K

,M

16
S

/7
E

-2
6L

,M
18

S
/1

1E
-3

6A
,M

19
S

/9
E

-1
0F

,M

9-
0

6.
5

39 80
0 68 2.

1

6.
2

5.
0

65
0

19
0 30

=1
.4

 
9.

1
40 £-

3

9-
8 

2.
5 

1.
9

12
 

2
.1 1.
6

2.
4

39
 

2-
3 

1.
2

9-
7 

3-
^ 

5.
1

25

SA
N

 H
ER

N
A

RD
D

fO
 

CO
U

N
TY

IN
A

W
-l

X
F

,s
ii

±
/

lM
/4

w
-l

U
,s

iS
/

IK
 A

w
-l

lJ
 , 

si
<

2/

2
N

/l
E

-1
2
M

,s
i5

/
tt

 
1S

/5
E

-2
7M

,S
v
i 

1
S

/7
E

-3
3

L
,S

16 40 46 35 6.
3

4.
0

^2
.8

 
2.

6
>

50
=

2.
8 

7
.1

<2
>8

 
4.

3
4.

0 
29

0.
8 

14
 

13
 

a
.4

>5
0 15 24 >5
0

1.
0 

0.
5

1.
1 

6.
6

=
O

.6
 

2
.0

.6
 

6 
.5

21
 

66
 

.7
10

 
.9

=0
.6

1
6

1.
3 

76
4.

0 
9.

4

SA
N

 D
IE

G
O

 
CO

U
N

TY

8S
 A

 W
-3

 2
X

 , s
i£

/
9S

/6
w

-3
5X

,s
ii

/
1
0
S

/3
E

-2
4

N
,s

i|
/

lO
S

A
E

-S
lQ

jS
iS

/ 
l4

S
/5

E
-1

2
F

,s
i£

/

1
4
S

/7
E

-1
8
P

,S
2
|/

17
S

/6
E

-l
4R

,'s
||J

 
17

S/
7E

-3
4H

,S
i°

/. 
18

S/
8E

- 
7
J,

si
2
/

15 9.
1

23 85 53
 ,

 
7-

4
8.

3 
21

 
18

^2
.8

 
4.

9 
5.

4
4.

6 
>5

0
%>

..%
 

8.
9 

7.
4

13
 2-
9

6.
9 

3.
1 

8.
6

1.
8 

44
 

4.
0 

6.
0 

7-
7

12
>

50 >5
0

>5
i.

3

17

0.
9 

0.
4 .8

S
.I

 
.4

£.
1.

 
2.

4 
.7

1.
0 

.8
 

.8
S

.I
 

.4
 

^<
 

9-
4 

^.
1 

.7

>
1
0
0 16

 
13 7-

7
3.

6 
3.

4 
1.

4

Se
e 

fo
ot
no
te
s 

at
 e

nd
 o

f 
ta

bl
e.



L
o
ca

ti
o
n

nu
m

be
r

 O " 0 a

-^ o " «

i c <

u u

O
f -* e c X

«'-'- E 3 '/I

-
^ '£  o o

K
rs

ii
J 

t.s

- - E O o.

o
l 

ch
i-

m
U

 - *
 

>*

i 
|

^
 

f

_i
 

-<

al
 

an
d

ly
si

'H

,_ cT
1

u

c
' 

tj c 
>.

0 .a
 

c
V. 00

 
t

in
 

p
.i

rt
s 

I.
.T

 
m

il
 1

 l
r

> 
"~

t 
 

^ 
o
 

y

> 
OJ

i 
n!

 
u

a 
'~

 
o

i 
3
 

j:
3 

CO
 

U

. 

">
. 

a
tL 

o 
-

<U
 

1

 r
*
 

4
J 

J
t. 

<q 
c

O
 

U
 

V
3
 

u
 

(

tk
 

z
 

e>

£
L 

C O t4 o

V
I  o o  o s: o o

o*
1

u u
X i

W
 

T

 o
 

" «

ae
 

vi

C
 

""
1

a 
<-i

3
 

")
 i 

-a 8 
J

I 
\

u 
e

i/>
X o.

SA
N

 J
O

A
Q

U
IN

 
CO

U
N

TY

4S
/5

E
-2

0F
,M

4S
/5

E
-2

0N
,M

6
-
3

-
6

3

6
-
3
-
6

3

43 17
tr

a
c
e

tr
a
c
e

36 94
51 67

0
.0

2
.8

18 19
6

0.3 6.
0

0
.0

0
 

0
.1

3 
1

0 
25

1
3 

53
^

3 
H

3 
10

0 
31

2 
12

4
0

.1
 

1
.5

 
0

.6
 

1.
0

00
 

0
.4

00
 

2
.4

40
0

1
,0

9
0

30
0 

0 
59

7
51

4 
+ 

1
,6

5
0

8-
3

8.
0

SA
N

 
L

U
IS

 
O

B
IS

PO
 

CO
U

N
TY

2
5
S

/l
6
E

-3
1
R

,M
26

S
/1

2E
-2

0A
,M

26
S

/1
2E

-2
0A

,M
26

S
/1

2E
-3

3F
,M

27
S

/1
2E

-1
5G

,M

30
B

/1
2E

-3
2F

,M
3
1
S

/1
2
E

-3
2
F

,M
3
1
S

/1
2

E
-3

2
J,

M
03

 
32

S
/1

3E
-2

3R
,M

5

6S
/4

W
-2

2Q
,M

7S
/5

W
- 

3Q
,M

1
-
1
0

-
6

3

9
-
1
9

-
6

2

9
-
1

9
-
6

2

1
-
 

9
-
6

3

1
-
 

9
-
6

3

1
-
1
7

-
6

3

1
-
1

7
-
6

3

9
-
1
8

-
6

2

9
-
1
9

-
6

2

44 .8
5 85 63 52 61 64 77 38

0
.0

1
.0

0
.0

0
.0

0
tr

a
c
e

tr
a
c
e

tr
a
c
e

.0
0

tr
a
c
e

92 10
6

11
6 11 4.

0

46 42 24 54

64
.2 .5 5-
5

1-
3

29 30 32 46

1
.4 2.
5

2.
7 .1 .0 .3   3 .4 .2

14
1

71
0

7
2
0

52
0

32
5 84 96 21
2

70

3-
7

9-
0

11 11 2.
3

15 15 25 11

0
.1

8
 

uO
.4

6 
+

.5
2
 

u
.1

0
 

+
.0

6 
+

.0
2
 

u6
.O

S 
u6

.1
0

.0
6

SA
N

 M
AT

ED

5-
 6

-6
3

5-
 6

-6
3

21 37
tr

a
c
e

tr
a
c
e

7.
8

12
1.

6
7-

5
0

.2 .2
8

.0
34

0.5 1
.0

0
.0

1
 

0
.0

4
 

0

0 
30

4
11

6
o 

56 64
2

0 
4o

8 
95

0 
49

0 
82

0
0 

55
8 

84
0

0 
23

9 
31

5
46

7 
14

 
l4

l 
13

3

1 
44

4
9 

50
2

61
8

42
6

CO
U

N
TY

0 
26 56

0 
35

 
38

o 
25

 
30

o 
38

 
69

o 
69

 
43

0 
8

.0
 

10
0 

14
 

46

1.
0 

u8
.6

 
0

4.
8 

u
2

.l
4
.9

 
u
2
.9

1.
9 

u
l.

9
1.

7 
u.

8

.7
 

u-
7

.6
 

u.
7

  9
 

u3
1

.4
 

ul
.8

0.
1 

1.
3 

0
.2

 
13

05
 

0.
8

00
 

8.
2

00
 

9
.2

oo
 

2.
3

05
 

1.
3

70
 

.1
00

 
.1

00
 

1
.2

00
 

.1

25
 

0
.0

25
 

.0

1
,0

1
0

2
,3

0
0

2
,3

8
0

1
,4

9
0

90
6

53
5

55
7

81
5

5^
3 72 19
3

49
4 

o 
l,

44
o

26
8

29
4 50 16 23
4

22
8

192 32
4

3
,7

2
0

3
,7

6
0

2,
35

0
1,

37
0

81
7

85
7

r;
20

0
86

0

26
 

0 
93

6l
 

0 
29

4

8
.2 7.
9

7-
1

8
.2 8.
4

7.
6

7.5 8.
1

7-
8

7.
6

7-
3

SA
N

TA
 

BA
RB

A
RA

 
CO

U
N

TY

4N
/2

5W
-l

8Q
,S

4N
/2

6W
- 

5E
,S

4N
/2

6W
- 

6A
,S

 
. 

4
N

/2
7

W
-1

9
H

,s
i2

/
4N

/2
8W

-2
3H

,S

5N
/2

6W
- 

1
P

,S
|°

/
5N

/2
8W

-1
7X

,S
£i

/.
5N

/2
9W

- 
2

R
,s

S
i/

5N
/2

9W
-2

6X
,S

5N
/3

2W
-1

2M
,S

5N
/3

2W
-2

2F
,S

 
,

5N
/3

4W
- 

7E
,&

Z=
i.

5K
/3

5W
- 

±
F

,s
£

2
/

5N
/3

5W
- 

O
H

,s
||/

5N
/3

5W
- 

2
D

,S
5
§
/

6
N

/2
9

W
-3

2
X

,S
^
i/

6N
/3

5W
-2

lx
,s

 
, 

6N
/3

5W
-3

0R
,s

f|/
 

6N
/3

6w
-2

5H
,s

SS
/

9-
15

-6
2

1-
17

-6
3

1-
17

-6
3 

1-
17

-6
3

9-
14

-6
2

9-
17

-6
2

11
-1

8-
53

11
-1

7-
53

3-
27

-6
3

9-
14

-6
2

9-
14

-6
2

12
- 

2-
59

12
- 

2-
59

12
- 

2-
59

1
2

- 
2
-5

9

11
-1

8-
53

5-
15

-5
8 

12
- 

2-
59

 
12

- 
2-

59

24 38 38
 

14 62 60 31 19 38

0
.0

0
tr

a
c
e

.0
1
 

.0
1

.0
1

tr
a
c
e

tr
a
c
e

.0
0

tr
a
c
e

89 4.
6

6.
3   9

5.
8 

i.
o
 

24
9 

3,
53

0
37

2 2
.4

34 4.
4

16 53 15 12
6

10
2

12
6

10
0 44 42 l4
o 

16
0

10
1

.0
-1

7
- 

0 3.
4

28 2-
3

68 54 99 52 12 15
 

89
 

79

8.
1 .2   3 lA .2   5

2
.2 .2

7
2
0

13
1

13
3 

2,
39

0
25

0

25
8 20 16
3-

 
-

10
6

24
8

19
6 62 42 18
4

12
8 27 44 15
8 

15
8

5
-5 1-
5

1-
3 

4i 13 2.
3

- 
.8

1
.2 .6

3-
9

1.
4

3-
5

2.
7

5-
0

4.
8 .8

4.
1 

9-
2 

7.
2

0.
68 .0

8 
+

.0
8 

+ 
3.

6 
+

.1
8

.2
0

 
+

.0
9

.5
6 

+

.2
2

24
8

22
6

24
4 

1
,2

2
0

48
4

57
0

15
1

22
6

21
0

4l
O

42
3

52
0

45
0

0 
17

 
I,

l6
o

o 
34

 
51

0 
31

 
54

 
0 

14
,9

00
 

1,
79

0
o 

91
6 

37
2

0 
17

 
46

0 
39

 
23

o 
36

 
10

1
0 

74
 

26
0 

18
6 

16
6

0 
27

 
58

0 
11

6
0 

85

5.
0 

u
l.

6
 

o
4.

8 
u.

3
4.

9 
u.

6 
8.

2 
ul

,3
4o

.4
 

u2
2 

1

12
 

u
.6

.1
2

.8
1

.9
 

u
l.

2
2
.2

 
u
l.

O

6.
6 

u
l.

l

42
2 

16
 

39
0

22
2

22
1

14
9 

46
8 

47
6

0 
24

8

0 
14

 
19

0 
83

 
0 

31
8 

o 
27

4

 3

00
 

14
00

 
1
.4

00
 

1.
5 

20
 

4.
4

2 
.6

00
 

6
.0 .0

3-
0

0
0
 

.4
00

 
6.

6

00
 

1
.4 .1 .1 .2 .2 .0 .1 .2 .1

2,
17

0
37

9
39

1 
24

,9
00

2,
35

0

68
6

22
0

54
2

36
4

91
8

55
5

16
5

25
8 

o 
3,

89
0

15
 

+ 
58

6
19

 
+

 
6
0
0
 

1
5
,2

0
0
 

0 
2
1
,4

0
0

1,
34

0 
0 

3,
10

0

6 
+ 

1
.0

1
0

15
7

36
5

11
 

+ 
76

2
&

 
+ 

55
5

24
8 

+ 
1,

48
0

47
 

+ 
85

6
59

5
47

8
72

0
46

5

16
2

16
8 

71
5 

72
5

1
,2

4
0

99
7

2,
08

0
1,

41
0

42
3

52
5 

1,
92

0 
1,

88
0

7.
8

8.
0

8.
2 

7.
0

7.
0

8
.2 7.5 8
.2 7.
7

8.
1

8
.2 8.
1

8.
2

8.
4

8.
2

7-
3

8.
0 

8.
2



L
o
ca

ti
o
n
 

nu
m

be
r

4S
/5

E
-2

0F
,M

 
U

S
/5

E
-2

0N
,M

R
e
su

lt
s 

o
f 

sp
e
c
tr

o
g

ra
p

h
ic

 
a
n
a
ly

se
s 

In
 

m
lc

ro
g
ra

m
s 

p
er

 
li

te
r 

(a
p
p
ro

x
im

at
el

y
 
p
a
rt

s 
p
er

 
b
il

li
o
n

)

<;
 

v-
' 

-H
 

TJ
 

O
 

pa
 

u
 

§
 
 
 

  
3 

J=
-S

 
2
 

3
 

-H

1 
& 

S 
-1

i i
 

QJ 
-H

 
(H

<
 

CO
 

B>
 

U

9.
8 

22

 
 

'oT
 

'c
 

x
 

' 
 

'tZ
 

^
 

o 
x
 

°
 

~*
 

S

"
'
B

U
 

 
H

4
«
>

^
>

«
 

S
'
S

.
 

«
o
S

.
e
^
B

5
«
>

s
J
<

-
'
o
«
s
u

^
1

J
O

.
O

'
^
C

6
-
J
J
J
«
W

B
^

SA
N

 J
O

A
Q

U
IN

 
CO

U
N

TY

2
.0

 
16

 
0

.2
 

3
.8

 
3

-8
 

a!
7

0
 

6
.0

 
Ik

 
2

.8
 

0
.5

SA
N

 
LO

TS
 

O
B

IS
PO

 
CO

U
N

TY

2
5

S
/l

6
E

-3
1
R

,M
 

26
S

/1
2E

-2
0A

,M
 

26
S

/1
2E

-3
3F

,M
 

27
S

/1
2E

-1
5G

,M

31
B

/1
2E

-3
2F

,M
 

31
S

/1
2E

-3
2F

.M
 

3
1
S

/1
2

E
-3

2
J,

M
 

32
S

/1
3E

-2
3R

,M

2
.7

 

89 30 2.
3

66

Ik
 

11
 

k.
O

 
k.

3
 

13
 

17
0 

6.
3 

k.
6
 

k5
 

J.
k 

5.
7 

13
 

13
 

k.
6

57
 

15
 

16
0 

2.
7 

6.
3 

7-
7 

21
 

2.
7 

k.
O

 
9
.k

 
2.

3 
33

0 
15

 
2.

9

SA
N

 M
A

TE
O

 
CO

U
N

TY

6S
/U

W
-2

2Q
,M

 
7S

/5
W

- 
3Q

,M
 

e
>1

80
a!

50
 

10
 

3-
0 

3.
 k

 
0.

9 
21

0 
al

lO
 

Ik
 

>2
50

 
8.

5

SA
N

TA
 

BA
RB

A
RA

 C
O

U
N

TY

U
N

/2
5W

-l
8Q

,S
 

U
N

/2
6W

- 
5D

,S
 

U
N

/2
6W

- 
6A

,S
 

, 
U

N
/2

7W
-1

9H
,S

±
Z

/ 
U

N
/2

8W
-2

3H
,S

5N
/2

6W
- 

!P
,s

S
2
/ 

5N
/2

9W
-2

6X
,S

 
5N

/3
2W

-1
2M

,S
 

5N
/3

2W
-2

2F
,S

16
 

36 15
 6.
0

13
 

23
2

8 11
 

31

5^
0 

ll»
 

29
 

1.
8 

37
 

20
 

2.
5 

31
 

21
 

36
 

3.
1 

l.
k
 

Ik
O

 
7k

 
39

60
 

11
 

>2
5 

1.
1 

al
O

.O
O

O
 

- 
11

 
18

 
U5

 
10

 
>2

5 
1
.1

 
>2

5 
7-

1

1.
7 

21
 

13
0 

k
l 

6.
0 

27
 

3
.0

 
Ik

 
12

0 
S

-2
 

1.
6 

10
 

Ik
 

9.
1 

1.
3 

8.
6 

22
 

2.
6

Se
e 

fo
ot

no
te

s 
at

 e
nd

 o
f 

ta
bl

e.



-L
o

ca
ti

o
n

nu
m

be
r

2 
-

ol ^ o u n C
l

.--
%

,
3 ^ 3 "^ U

)

^ <̂ U C 2 **

_ u °" E .j la "

X 6 .-* c £

'/7 ~
" Ej -* c J >n

- 
-

a 1  H 1

K
cs

ti
ll

s 
o
f 

cl
n

^ ^
 

j
11 

-^
 H 

e
 " 

3
<- 

^
0

. 
J

m
lc

al
 

,11
1.1

 l
y

^ rj u T
.

^
 

2
B

 
C

3
 

0

'£ 
fi

i 
'-'

9.
 

ca

 o ^  u tj C o J3  a u

,,
.,
ru

 
,,,

-r
 

m
il

li
o

n

C,
%

 
'i
 

t
 

^
-*

 
O

1J
 

TJ
 

-U
 

1>
^ 

'2 
'u 

{;
 -

 
o 

o 
u

1 
5 

C 
S

>n
*~

- 
T]

 
.

o"
 

- 
^
 

">
1)

 
*
-.

 
T

)

fl
 

-
-
 

>

a.
 

c 
o

in
 

o
 

»
o 

n 
«

X
 

O
 

-H
o*

 
to

 
a

n
 

0 (J

a n
<n 

«
W

 
73

C
 

">
 o

 
"^

3:
 

t/1

C 
*n

rt
 
ri

U
 
"

-> 
| 

"
0

 
0

o
l

 *
4 

b

 r
4 

>
^

' 
° 

~E
«

X a

SA
N

TA
 

C
IA

R
A

 
CO

U
N

TY

6S
/L

E
-2

4K
,M

6S
/2

E
-1

9F
1,

M
6S

/2
E

-1
9F

2,
M

6S
/2

E
-1

9F
3,

M
6S

/5
E

-1
8G

,M

8S
/2

W
-1

1F
,M

8S
/4

E
-3

3N
,M

9S
/4

E
-1

0K
,M

9S
/4

E-
36

G
,M

11
S

/4
E

-3
1A

,M

9S
/3

W
-2

3R
,M

10
S

/2
W

-2
3D

,M
11

S
/2

E
-3

0X
,M

12
S

/3
E

-1
0A

,M

5
-1

7
-6

3

5
-1

7
-6

3

5
-1

7
-6

3

5
-1

7
-6

3

4-
30

-4
4

6-
 4

-6
3

6-
 4

-6
3

6-
 5

-6
3

5-
16

-6
3

5-
16

-6
3

5-
 7

-6
3

5-
 7

-6
3

10
-1

7-
51

5-
 7

-6
3

46 30 23 28 21 15 68 10
1 21 23 31 45 50

0
.0

1
tr

a
c
e

tr
a
c
e

tr
a
c
e

tr
a
c
e

tr
a
c
e

tr
a
c
e

tr
a
c
e

tr
a
c
e

0
.0

0
tr

a
c
e

tr
a
c
e

11
0

.l4
g 85

'
18

1 3-
5

57 2.
4

25
2 13 38 13 7.

6
8.

0
16

3

34
o 31 35 67 13
0 18 1

.2
65 13
4 16 4.

3 .2 6.
3

70

1.
8

2
-7 1-
5

2
.1   3 .1   9 .2

1
.0

0
.1 .0

1
.0

1,
87

0
1,

58
0

70
0

80
0

c2
0 18 5-

7
10

0
27

4
27

2 7.5 8.
5

26 11
2

24
 

0
.4

2
43

 
1.

6
23

 
-7

7
24

 
.5

0

1.
5 

.0
0

.0
 

.0
0

1.
8 

.1
1

6.
0 

.1
6

7-
5 

.0
5

SA
N

TA

1
.8

 
0

.0
2

.8
 

.0
2

1
.3

4
.5

 
.1

0

0
.0

 
77

4
27

 
3

,7
5

0
14

 
2

,0
1

0
4.

8 
1,

79
0

69
6

.0
 

25
2

.0
 

8
.0

 
1

,2
4

0
+ 

1
,2

4
0

+ 
54

4

CR
U

Z 
CO

U
N

TY

0
.0

 
66

.0
 

29 50
 f 

78
4

0 0 0 0 0 0 0 0 0 0 0 0 0 0

60
8 

3,
16

0 
0.

6 
23

 
0.

05
 

37
 

6,
60

0
.1

5 
76

2 
1.

3 
22

 
.0

0 
44

 
4,

56
0

74
 

19
3 

1-
8 

2.
5 

.0
5 

8.
3 

2,
15

0
40

2 
48

8 
1.

8 
3

3-
0 

9
.3

 
.1

0
 

31
 

2
,9

1
0

50
8

24
 

17
 

.1
 

1-
6 

.0
5 

.1
 

28
3

1.
0 

8.
5 

.1
 

5.
1 

.0
0 

.0
 

43
62

 
20

 
.2

 
2
.4

 
.0

0
 

4
.1

 
1
,1

9
0

2
.0

 
13

0 
.4

.8
 

.1
0 

17
 

1,
29

0
8
.0

 
22

2 
1
.6

 
1

.2
 

.0
0

 
2

.0
 

"8
57

6.
0 

7.
0 

0.
1 

0.
7 

0.
00

 
0.

2 
97

2
.0

 
8

.0
 

.1
 

3
3.

4 
32

 
.0

 
u!

5
.2

 
1
.4

 
.0

 
77

.0
 

16
2

13
5 

10
3 

-3
 

1-
2 

.3
5 

-6
 

1,
03

0

1,
67

0 
o 

10
,6

00
50

4 
n

3
6

0
 

H

73
0 

n
54

2

i- 
6,

68
0

i- 
3,

27
0

4,
33

0
93

9

21
6 

0 
46

l
11

 
0 

52
89

5 
o 

1,
76

0
58

5 
H

1
6
0
 

H

1,
99

0
1,

48
0

50
 

0 
13

0
20

 
0 

81
46 69

6 
n

23
0

i- 
1,

58
0

8
.2 7-
1

7.
2

7-
6

8.
2

6.
6

6.
8

7-
0

7-
7

7-
8

7-
0

6.
9

7-
5

ST
A

N
IS

IA
U

S 
CO

U
N

TY

6S
/6

E
-1

0F
,M

1-
 7

-6
3

29
tr

a
c
e

54
o

0
.0

1.
8

37
5

2
.8

 
0
.2

2
uO

.O
 

11
0

1
,7

6
0

 
19

6 
2

.0
 

u
ll

 
0

.0
0

 
11

 
2
,9

3
0

1,
35

0 
0 

3,
44

0
6.

6

V
EN

TU
RA

 
CO

U
N

TY

4N
/2

1W
-1

7R
,£

=
2/

5N
/2

3W
-l

6Q
,S

5N
/2

3W
-l

6Q
,S

5N
/2

3W
-2

9J
,S

5N
/2

3W
-2

9K
,S

5N
/2

4W
-2

4F
,S

 
, 

6
N

/2
0
W

-2
1
R

,S
ii

/
6N

/2
C

W
-3

0M
,S

6N
/2

1W
- 

9X
,S

7N
/2

4W
-2

2X
,S

1-
17

-6
3

9-
13

-6
2

9-
13

-6
2

1-
17

-6
3

1-
17

-6
3

9-
13

-6
2 

9-
12

-6
2

9
-1

2
-6

2
6-

26
-5

1
9-

12
-6

2

36 31 30 22 47 56
 

92 45 39 13

tr
a
c
e

tr
a
c
e

tr
a
c
e

.0
1

.0
1

tr
a
c
e
 

 0
5

tr
a
c
e

tr
a
c
e

19
0 8.

0
7.

4
50 2

.0

42
 

23 15 19
7

29
4

4l
.6 1-
9

12
.0

- 
4

.4
 

.1
2

.1
56 24
8

2
.2 .6 .5 .1 .0

1
.0

 
.6 .2

2
.3

44 33
6

35
2 16 80 34
0 

- 
32

0
29

2 33 44
0

2
.6

 
0
.0

6
 

u>
4 

81
0

3.
6 

.2
8

3
-5

 
.2

8
.8

 
.0

0
.8

 
.0

2

13
 

.8
4 

16
 

.7
6

3
.4

 
.2

2
2
.7 6.
0 

.1
4

42
9

43
2

u.
O

 
15

7
+ 

14
1

+ 
11

1 
+ 

68 51
2

23
4

46
8

0 24 23 0 8 0 0 34 0 0

93
 

9
.0

 
0

.2
 

u
<

l 
0
.0

0
 

0
.5

 
82

2
29

 
24

5 
7.

4 
ul

.3
 

.0
0 

7.
4 

90
5

21
 

24
8 

7.
8 

u4
 9

 
.0

5 
8.

3 
92

1
77

 
4.

0 
.4

 
u.

7 
.0

0 
.0

 
26

0
13

 
21

 
2.

6 
u.

2 
.0

0 
.3

 
24

4

71
 

50
2 

6.
8 

u.
9 

.1
5 

16
 

1,
11

0 
28

8 
29

2 
12

 
u2

.1
 

.0
5 

13
 

1,
09

0
67

 
91

 
12

 
u2

.8
 

.0
5 

6.
6 

82
4

56
3 

9.
2 

.8
 

u.
8 

.2
 

1,
02

0
2,

11
0 

58
 

1.
8 

u.
8 

.0
0 

.9
 

3,
41

0

64
4 

n
23

 
H

27
 

n

1,
23

0
1,

56
0

1,
57

0
17

4 
0 

39
8

5 
H

1
2
3
 

H

58
 

H
46

 
H

72
2

35
5

1,
94

0 
1,

73
0

1,
29

0
1,

28
0

1,
76

0 
0 

3,
91

0

7.
2

8.
7

8.
6

8.
2

9.
0

7-
9 

8.
0

8.
8

8.
0

7.
8

S
an

 N
ic

o
la

s 
Is

la
n

d
43 d4 47 49

1-
12

-5
7

1-
12

-5
7

1-
12

-5
7

1-
13

-5
7

59 81 32 46
3

29 14 16 45
9

50
0

22
8

27
6

2,
52

0

10 10 9.
0

50

45
2

48
4

30
8

36
9

0 0 0 0

59
8 

.8
20

9 
-4

28
4 

1.
0

4,
85

0 
.4

  5   5 .4 1.
9

26
8

26
0

14
4

3,
04

0

2,
74

0
1,

48
0

1,
5^

0
15

,3
00

7-
9

7-
4

7-
9

7.
8



v
^ 

£ 
^

L
o
c
a
t
i
o
n
 

E
 

^
 

2
 

n
u
m
b
e
r
 

| 
~^

1
 

&
 

1
5 

£ 
S

6
S
/
I
E
-
2
4
K
,
M
 

9.
2

6
S
/
2
E
-
1
9
F
1
,
M
 

70
6
S
/
2
E
-
1
9
F
2
,
M
 

1
4
0

6
S
/
2
E
-
1
9
F
3
 ,
M 

1
1
0

8
S
/
2
W
-
1
1
F
,
M
 

11

8S
/4
E-
33
N,
M 

15
9S

/4
E-
10
K,
M

9S
/4

E-
36

G,
M 

17
11

S/
4E

-3
1A

,M
 

49

R
e
s
u
l
t
s
 
of

 
s
p
e
c
t
r
o
K
r
a
p
h
T
c
 
ti

nt

-£ 

S 
-S 

z
I 

« 
1

.H
 

"
 

1
j

e 
a 

o 
-a
 

a
 

M
S
o
u

72 11

ly
se

s 
in

 
m
i
c
r
o
g
r
a
m
s
 
pe

r 
li
te
r 

(.
ip
pr
ox
lm
at
el
y 

pa
rt
s 

pe
r 

bi
ll

io
n)

 ~ 
3

3
 

B
e

V
 

;
+
 

 *
5. 

c 
-i 

e
3 

£ 
3 

3

S
A
N
T
A
 
C
I
A
R
A
 
C
O
U
N
T
Y

6.
5

a
l
6
o
 

>
5
0

a
6
4
o
 

36
a
l
,
6
0
0
 

55
4
.
8

16
 

49 1
1
0 20
 

9.
0

a
l
O
O
 

28

^~.
 

"a
£ 

5
 

5

I
 

1 
I
 

2
a 

2
 

"a
 

~
 

c
00

 
**

> 
 *
 

^3
 

^
C
 

r
-
J
 

U
 

«
 

<
J

S 
£ 

Z 
3 

S

r- B
 

"c
3
 

IM

C
 

C

>
 

N

1.
2 

18
2
1
2
 

3.
2

33
80
 

5.
0

a2
4o

 
6.

8 
1.
5

1.
4

14
 

1.
0

14
 

.6
10
 

8.
2

42
 

1.
2

Sr
j.

£

3-
6

4.
0

2.
2

S
A
N
T
A
 
C
R
U
Z
 
C
O
U
N
T
Y

9
S
/
3
W
-
2
3
R
,
M
 

11
1
0
S
/
2
W
-
2
3
D
,
M
 

14
1
2
S
/
3
E
-
1
0
A
,
M
 

12

=1
.2
 

4
.
2

il
.2

 
4.
5

4.
5

1.
1

1
.
0

1
5
0
 

5
-
0

<
0
.
2

|
.
2

S
T
A
N
I
S
L
A
U
S
 
C
O
U
N
T
Y

6
S
/
6
E
-
1
0
F
,
M
 

44
10

11
 

30
 

18
=1
.6
 

=0
.3

 
5-

8 
4.

5 
1.

3

V
E
N
T
U
R
A
 
C
O
U
N
T
Y

4
N
/
2
1
W
-
1
7
R
 
3
23
/f
 

11
5
H
/
2
3
W
-
1
6
Q
^
S
 

14
5H
/2
3W
-l
6Q
,S
 

66
5N

/2
3W
-2
9J
,S
 

6.
3

5N
/2
3W
-2
9K
,S
 

39

5
H
/
2
4
W
-
2
4
F
,
S
 

, 
65
 

6
N
/
2
0
W
-
2
1
R
,
s
i
i
/
 

1
9
0

6
N
/
2
0
W
-
3
0
M
,
S
 

94
7
H
/
2
4
W
-
2
2
X
,
S
 

6
.
0

1.
 

Al
, 

4,
08

0 
pp
m;
 
Fe
, 

7,
46
0 
pp
m;
 
Ma
, 

94
 p

pm
;

re
si
du
e 

at
 
l8

0°
C,

 
79

, 
90

0 
pp
m.

2.
 

An
al

ys
is

 f
ro
m 
Pa

mp
ey
an
 
(1

96
3,

 
p.

 
30

).
 

Al
, 

1
Fe
, 

0.
34
 p
pm
; 

Mn
, 

0.
13
 p
pm
; 

Cu
, 

0.
00

 p
pm
;

Fb
, 

0.
00
 p

pm
; 

Zn
, 

0.
0 

pp
m;
 
Ba
ri
um
 
(B

a)
 , 

23
Br
om
id
e 

(B
r)
, 

14
 p

pm
; 

Io
di

de
 
(l

),
 
15
 p

pm
;

Ni
tr
it
e 

(N
Og

),
 
0.

0 
pp

m.
3.

 
An

al
ys

is
 f

ro
m 
Pa

mp
ey

an
 
(1

96
3,

 
p.

 
30

).
 

Al
, 

0
Fe

, 
0.

32
 p
pm
; 

Mn
, 

0.
02

 p
pm
; 

Cu
, 

0.
02

 p
pm
;

Fb
, 

0.
00
 p

pm
; 

Zn
, 

O.
'O
 p
pm
; 

Hy
dr
ox
id
e 

(O
H)

,
Br

, 
8.

0 
pp

m;
 
I,

 
7.

5 
pp
m;
 N

Og
, 

0.
0 

pp
m.

4.
 

An
al

ys
is

 f
ro
m 

Sc
ot
t 

an
d 

Ba
rk
er
 
(1

96
2,

 p
. 

27
)

Al
, 

0.
4 

pp
m;

 
Fe

, 
0.

2 
pp
m;
 
Mn
, 

0.
30

 p
pm
;

1
0
0
 

5
.
0
 

91
27
 

14 - 
-

29
0 

9.
1 

26
0 

3-
7 

16 5-
4

6 
. 

Se
le
ni
um

I,
 
0.

0
.3

 p
pm
; 

7.
 

An
al

ys
is

4.
3 

4.
0

4 
. 6
 

>l
oo
 

13
18
 

26
5.
1 

12 14
 

7.
1

>i
oo

 
43
 

23
 

63
 

=5
.7

 
11

4.
9 

50
1-
7 

3-
7 

^5
.7
 

$.
3

(S
e)
, 

0
.
0
 
pp
m;
 
Br

, 
0
.
0
 
pp
m;

pp
m;
 
N
0
2

, 
0
.
0
 p
pm
.

f
r
o
m
 W
o
o
d
 
a
n
d
 
D
a
v
i
s
 
(1
95
9,
 
p.

 
12
2-
12
3)
.

8.
 

Or
ga

ni
c 

ca
rb

on
, 

>5
.0

 p
pm
.

pp
m;
 

9-
 

Or
ga

ni
c 

ca
rb

on
, 

12
 p

pm
.

10
. 

Or
ga

ni
c 

ca
rb
on
, 

2.
5 

pp
m.

11
. 

Or
ga
ni
c 

ca
rb
on
, 

0.
0 

pp
m.

.1
0 
pp
m;
 

12
. 

Se
, 

0.
00

pp
m;
 
Br
, 

0
.
0
 
pp
m;
 
I,

 
0
.
0
 
pp
m;

N0
2

, 
uO
.O
O 

pp
m.

9 
pp
m;
 

13
. 

Se
,0

.0
0 

pp
m;
 
Br
, 

0.
0 

pp
m;
 
I,
 
0.
0 

pp
m;

N0
2

, 
uO
.3
0 

pp
m.

14
. 

Se
, 

0.
00

NO
p,

 
0
pp
m;
 
Br
, 

0
.
0
 
pp
m;
 
I,

 
0
.
0
 
pp
m;

02
 
pp
m.

66
 

1.
3 

1.
9

9-
7 

>2
5 

2-
3

11
 

2.
9 

4.
3

4.
0 

.7
 

.6
 

£0
.5

11
 

2
.
0
 

1.
4

26
 

>2
5 

10
 

11
 

7.
4 

2.
5

3-
4

*.
3 

1.
1 

1
6

1
.
0 .7

=-
3

17
. 

A
n
a
l
y
s
i
s
 
f
r
o
m
 
Sc

ot
t 

a
n
d
 
B
a
r
k
e
r
 
(1
96
2,
 
p.
 
26

-2
7)

.
Al
, 

0
.
1
 p
pm

; 
Fe

, 
0
.
0
5
 
pp
m;
 
M
n

r
e
s
i
d
u
e
 
at

 
18

0°
C,

 
4
4
6
 
pp
m;
 
U,

18
. 

A
n
a
l
y
s
i
s
 
f
r
o
m
 
O
l
m
s
t
e
d
 
(1
95
3)
.

19
. 

O
r
g
a
n
i
c
 
ca

rb
on

, 
56
 
pp

m.
20
, 

O
r
g
a
n
i
c
 
ca
rb
on
, 

0
.
2
 
pp
m.

21
, 

A
n
a
l
y
s
i
s
 
f
r
o
m
 R
a
n
t
z
 
(1
96
2)
.

22
. 

A
n
a
l
y
s
i
s
 
f
r
o
m
 B
v
e
n
s
o
n
 
(1
96
1)
.

23
, 

O
r
g
a
n
i
c
 
ca

rb
on

, 
5
.
0
 p
pm

.
b.

 
H
y
d
r
o
x
i
d
e
 
(O

H)
, 

1 
pp
m.

c.
 

C
a
l
c
u
l
a
t
e
d
;
 
i
n
c
l
u
d
e
s
 
K.

0.
00
 p
pm

;
5.

6 
ng
/1
.

d.
 

S
p
r
i
n
g
 n
u
m
b
e
r
s
 
a
n
d
 
a
n
a
l
y
s
e
s
 
f
r
o
m
 
B
u
r
n
h
a
m
 
a
n
d

o
t
h
e
r
s
 
(1
96
3)
.

Ur
an
iu
m 

(U
),

 
2.

3 
Hg

/1
 
(m

ic
ro

gr
am

s 
pe

r 
li

te
r)

. 
15

. 
Se

, 
0.

00
 p
pm
; 

Br
, 

0.
0 

pp
m;
 
I,

 
0.
0 

pp
m;

5.
 

An
al

ys
is

 f
ro

m 
Wh
it
e 

an
d 

ot
he

rs
 
(1
96
3)
.

NH
^,

 
5 
pp

m;
 
Br

, 
0.

0 
pp
m;
 
I,
 
20
 p

pm
.

N0
2

, 
uO
.O
O 

pp
m.

16
. 

Se
, 

6.
00

pp
m;
 
Br
, 

0
.
0
 
pp

m.


